Introduction

M
easuring health in populations can assist with health-related policy planning. This is especially important in urban contexts where demographic shifts have led to research in these contexts becoming a priority. Self-reported health status (SRHS) is commonly investigated in epidemiological surveys of health, and has been used as an indicator of a person's overall wellbeing in terms of social, biological and psychological health. 1, 2 It is often measured using a subjective question such as, 'In general, how would you rate your health?' with response categories ranging from 'poor' to 'excellent', or equivalent terms. Studies and organizations recommend different categories and wording that cannot be directly compared, but they can be used as parallel assessments of the same variable. 3, 4 The inclusion of this question can be useful as it can be generalized to different contexts and can be used as an indication of actual health status.
The high prevalence of self-reported health complaints across Europe suggests that people feel unhealthy. Ignoring this may lead to high costs from sick leave and sickness compensation. 5 Some studies have found a link between SRHS and mortality, with those who reported a worse health status having a higher mortality risk. 6 This information could be utilized to predict future health care costs and identify high-cost patients who may benefit from different management. 7 In Finland, a prospective study investigating self-reported health and contact with physicians found an association that would be useful for population health monitoring due to the consistency of responses over time. 8 Further studies have also found the same association between self-reporting of poor health and increased mortality risk, as well as increased visits to the physician. 9, 10 Psychological health is a large burden on society, with nearly one person in four having a psychiatric disorder. 11 Furthermore, for those suffering from a physical health condition, having a psychological health co-morbidity can reduce health outcomes and increase healthcare costs, demonstrated by an estimated 12-18% of NHS England's long-term condition expenditure being on comorbid mental health-related conditions. 12 An association between mental health and physical health has been demonstrated in a number of studies. However, there is little consensus on causal direction, with some studies showing physical ailments such as chronic diseases to be associated with psychological distress (PD), 13, 14 and others showing poor psychological wellbeing to be associated with physical illness, such as back pain and Irritable Bowel Syndrome (IBS). 15, 16 An investigation into the psychological wellbeing of patients with gastrointestinal disorders found that patients with psychological problems were more likely to visit their physician regarding their physical ailment, 17 therefore, investigating the psychological wellbeing of people exhibiting physical ailments could aid healthcare decisions. When looking at subjective wellbeing data, the UK Council for Psychotherapy found that a person's mental health was the most important element of their general welfare. 18 The concept of subjective wellbeing has become more popular in recent years, with self-reporting of various aspects of life being recommended for measurement in national surveys. 19 The cross-sectional European Urban Health Indicators System Part 2 (EURO-URHIS 2) study used validated measures to collect data on the health status of 37 urban areas across Europe, standardized in heterogeneous urban contexts, collecting survey data from 20 439 adults aged 19+. The data collection included a questionnaire sent out to individuals across these urban areas, which included the GHQ-12 screening tool for PD, and a validated SRHS question. This article aims to investigate the relationship between SRHS and signs of PD within the urban areas studied, adjusting for the relationship of other health and mental health indicators, to help inform health-related policy making.
Methods
The EURO-URHIS 2 study involved cross-sectional data collection of existing data, and adult and youth survey data for the included urban areas. Adults aged 19+ from 37 urban areas were surveyed for the study using a piloted instrument delivered via a postal survey. Full details of the adult survey have been published elsewhere. 20 This analysis utilizes data from the adult survey, including responses from 20 439 adults across 37 urban areas (including 32 urban areas from the first stage, and a further 5 urban areas from the second stage of data collection).
The survey included standardized questions for a variety of health indicators across six domains including demography, health, lifestyle, environment, experience of health services and women's health. 20 Self-reported health data were collected through the question 'How is your health in general?' 21 using a five-point Likert rating scale (Very good, Good, Fair, Bad and Very bad) with those responding as 'very good' or 'good' being classed as having a good health status, and those responding as 'fair', 'bad' and 'very bad' being classed as having poor health status. This question has been used by a wide variety of health surveys across many countries.
A commonly used self-reported measurement of PD is the General Health Questionnaire 12 (GHQ-12), which uses a scoring system that provides a threshold for indicating somebody might have symptoms of PD. The GHQ-12 is a shorter version of the longer GHQ-60, 22 and is commonly used as a screening instrument. 23 The answers to each question are scored as 0 (positive) or 1 (negative), and the 12 questions summed together. The threshold for classifying PD varies between studies. 24 A threshold of 4 was used for this study (0-3 indicating no signs of PD, 4-12 indicating signs of PD).
Data for potential confounders were obtained and analysed, including age, gender, length of time lived in country of residence, financial stability, regularity of seeing family and friends, and regularity of contact with family and friends. Length of time lived in country of residence was measured in categories and dichotomized prior to analysis to 'all of life' and 'lived elsewhere'. Financial stability was a polar ('yes' or 'no') question, 'Do you have enough money for daily expenses, e.g. accommodation, travel, clothing, food?' Regularity of seeing family and friends was calculated by dichotomizing the questions 'How often do you see family and relatives?' and 'How often do you see friends?' into 'regularly' and 'irregularly'. If the participant responded as regularly for either question they were classified as regularly seeing family or friends. The same method was used to calculate regularity of contact with family and friends.
Other potential confounders were excluded from the multivariate analysis. Living arrangements and nationality were excluded because of the multicollinearity with regularity of contact with family and friends, and time lived in the country, respectively. Ethnicity was excluded because of the large amount of missing data and the impossibility of excluding any differential distribution of respondents or selective non-response bias. Social cohesion and employment were excluded as they showed no association with the outcome variable at the univariate analysis (P > 0.25).
Data were analysed using IBM SPSS ver.22 for Windows. Associations were judged to be statistically significant at P < 0.05 level. Standard hypothesis tests were used to assess the statistical significance of associations including chi-squared tests and Fisher's exact test where appropriate. Binary univariate and multivariable logistic regression models were conducted to summarize the association between self-reported health and signs of PD. Potential confounders with a P cut off value below 0.25 were entered into the multivariate analysis, presented by odds ratios (ORs) and 95% CIs.
Results
Cross-tabulation were analysed against SRHS and PD and are shown in table 1. All potential confounders showed a significant association with PD. All potential confounders other than gender showed a significant association with SRHS. 65.7% of those who showed signs of PD reported a bad health status, and 86.1% of those with a good health status showed no signs of PD. A higher proportion of respondents aged under 65 reported a good health status (69.5%) compared with those aged 65 and above (43.1%). However, a higher proportion of respondents aged under 65 showed signs of PD (25.1%) than those aged 65 and above (21.9%). Of those who felt they earn enough income, 81.1% had no signs of PD, compared with 59.9% of those who felt they did not earn enough income. This was also seen in health status where 37.3% of those who felt they earn enough income reported a bad health status compared with 57.8% of those who felt they did not earn enough. Of the respondents who contacted their family and friends regularly, 77.9% showed no sign of PD and 39.9% reported a poor health status, while 69.1% of those whose contact was irregular showed no sign of PD, and 51.7% reported a bad health status. Results of a cross-tabulation and Fisher's exact test on reported health status and whether the participant scored above the threshold for having a psychological disorder can be seen in table 2, broken down for each participating urban area. Skopje (Macedonia) had the highest proportion of participants reporting a good health status (87.6%) while Kaunas (Lithuania) reported the lowest proportion with a good health status (31.2%).
Of those reporting a good health status, Skopje (Macedonia) reported the highest proportion of individuals with signs of PD (30.9%). Sefton (UK) reported the lowest proportion of those with a good health status also showing signs of PD (8.1%). Of those reporting a poor health status, Tetovo (Macedonia) reported the highest proportion with signs of PD (60.9%) and Oslo (Norway) reported the lowest proportion with a psychological disorder (23.1%).
A statistically significant association was found between PD and self-reported poor health for all EURO-URHIS 2 urban areas.
Univariate logistic regression (table 3) Relationship between SRHS and signs of PDand regularity of contact with family and friends (adjusted OR = 1.118, CI 95%: 1.022-1.222, P = 0.015) were all significant potential confounders to signs of PD in the adjusted model. Table 4 shows the results of the univariate logistic regression for signs of PD adjusted for the potential confounders split for each participating country. Showing signs of PD was associated with self-reported health in all participating countries, in both the adjusted and unadjusted models. After adjusting for confounding, when divided geographically into Western and Eastern Europe, all of the Western European countries negatively confounded away from the null, whereas all of the Eastern European countries positively confounded.
Discussion
This large cross-sectional study demonstrates a strong positive association between self-reported poor health and PD as measured by valid standardized questions across heterogeneous European urban contexts. The results allow for direct comparability across the different contexts as all participating sites received training on the methodology of data collection which was replicated across the areas, before the data were cleaned and validated. The overall response rate was 40.8%, but sample size calculations were used to ensure there was a representative sample of the target populations. Similar associations between self-reported health and PD have been observed in other studies; however, most studies look at more homogenous populations or populations that fulfil specific criteria (e.g. have a certain ailment). [25] [26] [27] The pattern of association was generally consistent across the 37 European urban areas in the study, lending weight to the observation of a real relationship.
Sefton (UK) and Oslo (Norway) reported the lowest levels of signs of PD for good health status and bad health status respectively, whereas Skopje (Macedonia) and Tetovo (Macedonia) reported the highest levels of PD for good and bad health status. This implies that there may be a geographical pattern regarding psychological disorder and a possible East/West European divide, as has been suggested in other analyses of the EURO-URHIS 2 data. 28 In our study, when dividing the countries by geography into Western Europe and Eastern Europe the latter showed higher proportions of individuals with PD (26.9%) compared with the Western European countries (21.5%). Although the relationship between psychological disorder and self-reported health was present in all geographical locations, when ranked, the adjusted ORs were highest for all Western European countries, with the exception of Norway. All Western European countries also negatively confounded in the model, whereas all Eastern European countries positively confounded, suggesting that the confounders are protective factors in Western European countries. This requires further study.
Of the co-variates used in the logistic regression, the study found that the length of time lived in a country was statistically associated with a participant's SRHS. Other studies have looked at the effect of immigration on health, and have found complex health patterns, with an increase in odds for reporting mental health problems 29, 30 and being at risk of other health problems. [31] [32] [33] This study is in-line with previously reported findings on immigration and health. However, it is not possible to state that those who answered the question are immigrants, just that they had not lived in the country all of their life. The wording of the question allowed for a participant to have been born in the country and to have moved away for a time before repatriating. This question alone also does not identify the socioeconomic status of the individual, with a migrant's often lower socioeconomic status being a key cause of poor health, 34, 35 and most migrants entering the country in good health. 36 Financial stability also showed a significant relationship with good SRHS. Other studies have also found an association between increased risks of mental illness, physical illness and poor self-rated health, and possible problems caused by unhealthy lifestyles. 37, 38 The health of those on lower incomes has been shown to be the most sensitive to financial change. 39 Regularity of contact and seeing family and friends was also found to be associated with selfreported health, in line with other studies that have found social capital to be related to self-reported health and mental health. 37, 40 As with other studies that have examined this relationship between physical and psychological health, a limitation is that the direction of this relationship is unclear; whether one causes the other, or both run together simultaneously in a reciprocal relationship. 25 As a crosssectional study, it is difficult to measure the temporal direction of the association between SRHS and PD. This is because poor physical health is associated with PD through anxiety, 41 depression 42 and emotional distress. 43 Poor psychological health is associated with poor physical health through lack of exercise, increased sedentary behaviour, and increased risk factors for cognitive impairment 44 and other physical illnesses. 45 If the questions were repeated at a later date with the same cohort, it might be possible to determine temporality between the two indicators by identifying individuals that develop PD from the baseline health measurements in the first questionnaire and vice versa. Another limitation of the study is non-response bias from the low response rates achieved in some of the cities taking part in the study (despite using the best available methodology 20 ). This means that the samples are unlikely to be representative of the population as studies have shown that factors such as gender, age, income, education and race can all affect whether a person is likely to respond to a survey. 46 The study may have also experienced sampling bias due to the population databases the sampling frame was drawn from excluding particular groups in society (e.g. those not registered with a Doctor). However, a supplementary piece of work was conducted to identify and target these hard-to-reach groups as part of the study. 47 Both indicators used in the study were subjective, and so the results may differ from clear diagnostic tests. However, the indicators used were validated indicators of self-reported health and screening for PD.
One of the strengths of this study is the large sample size, with data collected through standard data collection methodology replicated across a large number of heterogeneous urban contexts. The complexity of the relationship between self-determined health and PD was explored in this analysis. EURO-URHIS 2 collected data on both the determinants and risk factors that allowed a comprehensive interpretation.
Investigating causes and predictors of self-reported ill health and PD could help to inform public health policy and management and allow for earlier interventions to help lower the strain on healthcare resources. This would be of benefit for predicting future healthcare costs. This study demonstrated the link between physical and mental health, and interventions that target each might reduce the impact on both. Integrating the management of patients with mental and physical co-morbidities would also have an impact on improving outcomes and lowering costs. 12, 48 Poor health is a commonly reported issue in urban contexts in Europe with higher rates in Lithuania, Slovenia, Slovakia and Romania. Poor psychological health is also very prevalent in urban European contexts in the study, with higher rates of signs of psychological distress (PD) in Eastern European countries than in Western European countries. There is a statistically significant association between selfreported positive health and absence of PD. Physical and psychological health may influence each other. This suggests that interventions aimed at improving physical health may reduce the burden of PD. 
